INTRODUCTION
The use of dental implants to support mandibular overdentures (ISODs) has a strong evidence base. The McGill consensus statement 1 concluded that '…there is now overwhelming evidence that a twoimplant overdenture should become the fi rst choice treatment for the edentulous mandible. ' A recent systematic review of 18 randomised clinical trials 2 shows a strong body of evidence supporting the premise that they improve both patient satisfaction and oral health-related quality of life. [3] [4] [5] Moreover, ISODs are an effective means of improving dietary freedom and, potentially, nutritional intake compared to Objective To investigate primary care practitioner participation in implant-supported mandibular overdenture (ISOD) provision. Design Postal questionnaire. Setting Primary dental care, North East England 2007. Subjects and methods Two hundred and ninety-fi ve practitioners in North East England were sent questionnaires presenting a case-based scenario of a patient unable to manage a lower denture on an atrophic ridge. The questionnaire led them through the facilitation stages of ISOD provision, asking them to state their anticipated level of participation at each stage. Demographic details were also collected. Results Two hundred and seventeen responses were received (74%). Most practitioners would consider the option of provision of ISODs (89%) in this case and all who considered would discuss the option with the patient. Of those offering to facilitate treatment, 66% (122/184) would never deliver themselves, with the majority (60%, 111/184) referring within primary care. Statistical analysis showed associations between demographics and behaviour. Conclusions The majority of practitioners in this study area would facilitate ISOD provision in this case. Practitioners who are male and working in a practice where a framework for the provision of implants already exists are most likely to facilitate provision and/or provide an ISOD within primary care.
care practitioners who in essence act as 'gatekeepers' to this option. While referral within primary care (ie from one primary care practitioner to another) is also possible, patients themselves may independently identify and consult individual primary care practitioners who provide implant treatments.
There is evidence from outside the United Kingdom that practitioner variables such as their age and sex may infl uence the context of provision and treatment decisions regarding routine dental care. [10] [11] [12] However, within the United Kingdom, little is known about the infl uence of practitioner characteristics on their facilitation of, and referral for, more specialist treatments such as ISODs.
The aim of this paper is to provide an insight into the level of facilitation of ISOD provision by primary care practitioners working in the North East of England. Part of a larger Medical Research Council funded project, 13 it provides an initial analysis of the relationship between individual characteristics and demographics of primary care practitioners and their approach to managing implant care.
METHOD
The study received favourable ethical opinion from the local Research Ethics Committee; the research sponsor was Newcastle upon Tyne Hospitals NHS Foundation Trust.
Individual practitioners were sent a letter inviting them to participate in the study. A confi dential questionnaire and a pre-paid, addressed envelope for return of the questionnaires were posted to all primary care dental practitioners registered in the Newcastle, North Tyneside and Northumberland Primary Care Trusts lists. Details relating to the practitioners' sex and year of qualifi cation (BDS) were obtained online through the General Dental Council register.
The questionnaire was designed to collect demographic information relating to the dental practitioners that were approached to take part in the study. Within this questionnaire, the practitioners were then presented with a case-based scenario (Fig. 1) . The scenario described an individual struggling to tolerate a well-made lower denture on a severely resorbed ridge. Based on this scenario, the practitioners stated their anticipated level of participation at each stage of facilitation of ISOD provision (giving consideration to implants, discussing implants as an option, offering to facilitate provision, delivering any treatment or referring for treatment).
The response rate for the questionnaires was maximised using the strategies detailed in Table 1 . One month after the initial posting, a postal reminder was sent to non-respondents along with another copy of the questionnaire and a further pre-paid envelope.
Statistical analysis was performed using SPSS (version 15.0 for Windows). Univariate descriptive analyses were used to initially examine the frequency distribution of study variables. Continuous independent variables were transformed into categorical variables to enable Pearson chi-square and multiple logistic regression analyses; categorical dependent variables ('always', 'sometimes', 'rarely', 'never') were recoded as dichotomous variables following discussion between all authors about where the meaningful boundaries between levels of facilitation lay (eg 'always/sometimes', or 'rarely/never'). In all statistical analyses, a probability level of p <0.05 served as the criterion for statistical signifi cance. Missing values were excluded from the analysis on a pairwise basis (ie only missing data were removed, cf a listwise exclusion, where the entire data set for that respondent is removed). We did not impute values for missing data.
There was a strong relationship between age and sex of practitioners, with more female practitioners in the younger age groups ( Table 2 ). In light of this, a logistic regression analysis was used to adjust for potential interaction between these factors. We hypothesised (on the basis of the linked qualitative study) 13 that the presence of an implant provider within the practice might alter the behaviour of other practitioners within the same practice. For each stage of implant facilitation, two models were therefore tested: one for the entire sample of practitioners using age and sex, and a second model for non-providers of implants in group practices only (n = 138; those responding 'rarely or never' to the question 'would you provide any part of the implant treatment yourself?') where the impact of having another practitioner providing implants in the practice was tested in addition to age and sex. Forward stepwise regression models were used, with an entry criterion of 0.05 and a stay criterion of 0.1. Odds ratios are presented only for those variables entering the forward stepwise regression model; the models were recalculated with all covariates (age, sex and, for model 2, presence of an implant provider) forced into the regression. The odds ratios shown are those adjusted for the effects of these confounding variables.
RESULTS
Three hundred and sixty-two primary care practitioners were identifi ed from PCT lists. Of these, 67 practitioners were found either to have left the practice or retired, were currently on maternity leave or were absent because of long-term illness, so reducing the actual sample size to 295. Two hundred and seventeen questionnaires were returned (74%). Eight practitioners reported working in more than that they would always consider ISODs, while 11% (23/209) reported that they would never consider ISODs as a potential treatment option in this case-based scenario.
Practitioners over the age of 50 were less likely to consider ISODs than their younger colleagues (Table 4) , and this association remained statistically significant after adjusting for sex in the logistic regression model (odds ratio (OR) 0.29; 95% confi dence interval (CI) 0.11-0.73). Men and women were equally likely to say that they would consider implant treatment. Practitioners who were not implant providers and were in group practices were more likely to consider treatment sometimes or always if there was an implant provider in the practice (Table 5 ; 84% compared with 51% in practices without an implant provider, p <0.001), and this association remained statistically signifi cant after adjusting for age and sex (OR 4.37; 95% CI 1.76-10.84).
Treatment stage: Discussion of ISODs as a treatment option
All 186 (n = 209 -23) practitioners that would initially consider ISODs would then proceed to discuss them with the patient ( 
Treatment stage: Practitioners delivering any aspect of ISOD treatment themselves
Of the 184 practitioners who would (always, sometimes or rarely) offer to facilitate ISOD provision, 10% (n = 18) said that they would always provide some aspect (implant placement or restoration) themselves but 122 (66%) said that they would never deliver any treatment (Table 3) . Men were more likely than women to say that they would carry out some part of the ISOD treatment, with 30% saying that they would at least sometimes deliver compared to only 11% of females (p = 0.003; OR after adjusting for age 3.83; CI 1.48-9.91). There was no effect of age on whether a practitioner would deliver any treatment themselves.
one practice and returned two questionnaires. Where this was the case, only one of the questionnaires for this practitioner was included in the analysis. This choice of questionnaire was selected using a random numbers The number of practitioners that would anticipate their involvement at each of the stages of facilitation of treatment (consider, discuss, deliver or refer) is shown in Table 3 .
Treatment stage: Consideration of ISODs as a treatment option
In relation to the initial aspects of implant provision (consideration and discussion) only 23% (49/209) of practitioners reported In Table 4 and the logistic regression analysis, those saying that they would 'always' refer to primary care are combined with the group saying that they would 'never' refer to secondary care. 
Treatment stage: Referral for ISOD treatment
Of those who would facilitate but not deliver any aspect of treatment themselves (n = 166), the majority said that they would always refer to primary care (n = 111, 60%) while 9% (n = 16) would never refer to a colleague in primary care. Of those that did not always refer to primary care (n = 73), the vast majority (89%, n = 65) said that they would refer to secondary care. There were no signifi cant differences by sex of practitioner in terms of whether or not practitioners would refer to primary care. However, male practitioners were less likely to say that they would refer to secondary care than female practitioners (Table 4) and this relationship remained statistically signifi cant after adjusting for age (OR 0.47; CI 0.23-0.93). Age of the practitioner and for non-providers, the presence of an implant provider in the practice, made no difference to reported referral to either primary or secondary care.
DISCUSSION
There has been little published information about the proportion of dental practitioners who are involved in implant provision within primary care. In this study, over 20% of practitioners in the North East of England said that they would always or sometimes provide some of the treatment in the case of an implant supported mandibular overdenture; provision varied with the sex of the practitioner. We also found that 11% of practitioners would never consider an ISOD as a treatment option in this scenario. A strength of this study is the high response rate (achieved with the methods shown in Table 1 ). This, together with the lack of difference between responders and non-responders, would suggest that the fi ndings of this study are representative of the target population. However, the practitioners were asked to respond to a hypothetical case-based scenario which deliberately lacked detail regarding the patient's medical and dental history, demographics, social status and personal motivation towards implants. The McGill consensus statement was solely concerned with implant provision for the edentulous individual, and the case scenario presented was intended to describe a dental patient who was encompassed by this statement.
The fi ndings must therefore be seen in the context of this scenario. The practitioners' reported levels of facilitation might have been different in light of a more comprehensive case history, in relation to alternative patterns of tooth loss or if a defi nite level of service provision had been suggested. Nonetheless, by using a relatively broadly specifi ed case, it is possible to see the wider picture of attitudes towards this approach to treatment.
It could be assumed that if a practitioner never considers a particular treatment, they are either unaware of its existence or have elected not to adopt the treatment into their practising philosophy. The latter will inevitably be the result of a personal synthesis of information available to that individual, and may include wider issues outside of the scientifi c evidence base. Eleven percent of the practitioners in this study population would never consider ISODs for this case-based scenario. The McGill consensus statement was published seven years ago and is supported by a stronger evidence base than is found elsewhere in dentistry. Osseointegrated implants have been used to support overdentures in the UK for over 20 years. It is likely that, even if they were unaware of the consensus statement, all practitioners would be aware of the use of dental implants in this scenario. The assumption is therefore that those not considering their use are either unaware of the extent of the evidence base (or have determined that the evidence base is fl awed) or have decided the implications of adopting a new treatment philosophy and potentially changing their working practice are of no benefi t to themselves or their patients. Indeed, in this study, there was a tendency for those less likely to consider ISODs to be older or those working in a non-implantproviding practice, which would support these assumptions. The uptake of implant technology into practice may currently be considered a vocational skill, in the sense that the required knowledge, skills and attitudes are acquired and reinforced in the workplace, rather than in an academic environment. This is likely to change as implant treatment becomes more commonplace and its theory and practice become embedded in undergraduate curricula.
Practising dentists were identifi ed using primary care trust lists and were therefore involved, to some degree, in the provision of care under NHS regulations. Within the study area (North East of England) there are lower reported levels of private dental care than some other areas of the UK.
14 No attempt was made to determine the proportions of NHS and/or private treatment, and how this related to the observed responses. Similarly, no mention was made of level of service provision (private vs NHS) within the scenario. However, it is probable that the context in which dentistry is undertaken will infl uence practitioners' behaviours and patterns of treatment. This is borne out by the fi ndings that practitioners are more likely to consider implants if they were working within a practice with an implant provider (often presumably linked to private provision). However, regardless of the context of service provision, or patient circumstance, it is a central tenet of professionalism to consider and discuss treatment that may be in the patient's best interests. In this particular scenario, no other conventional treatment modality exists that can reliably improve the patient's oral health-related quality of life. There is a strong evidence base to support the consideration of implant-supported overdentures, which consistently demonstrates increased patient satisfaction and improved quality of life. 2 At the very least, all practitioners should consider and Female practitioners were more likely to refer to a colleague in secondary care than were male practitioners. Female practitioners are more likely than male practitioners to be working part-time, at multiple practices, within salaried dental services, and treating NHS patients. 14, 17, 20 Implant treatment has only limited availability within secondary care and thus practitioners may be inclined only to refer those patients who they perceive cannot pay for implant treatment privately. The association between female practitioners and secondary care referral may thus be partially explained by differing patient populations.
Although there are sex and age effects, it seems that, not surprisingly, the presence of another practitioner in the same practice who already provides implants has the largest effect on practitioner behaviour (though it is important to note that this does not appear to affect propensity to refer to secondary care). This suggests that there is an uneven distribution of practitioners who would participate at each stage of ISOD provision, potentially resulting in a proportion of patients who are excluded from this treatment strategy. The evidence base for ISODs is very strong and perhaps, therefore, patients struggling to manage a well-made lower complete denture should always be given this treatment option, irrespective of who will or will not pay for it. It must be stressed that offering to facilitate the provision of ISODs is very different from offering to provide. There is a responsibility on behalf of all dental practitioners to provide patients with information regarding relevant treatment options in order to ensure that they are able to give informed consent. It may very well be that when treatments such as ISODs are not offered to patients where they have a recognised value, practitioners are making subtle judgements (albeit perhaps very valid) on behalf of their patients. In making these judgements, practitioners may inappropriately limit the availability of such treatment by underestimating the value that patients would place on them. The responsibility for ensuring that all patients have equal access to treatment also lies with the General Dental Council (who may need to periodically remind dental care professionals of the need for informed consent, detailing all available treatment options), the educational bodies to train students appropriately in contemporary treatment strategies and perhaps even industry, to help make novel treatment options more widely accessible.
The original aim of the paper was to provide an insight into the level of facilitation of ISOD provision by primary care practitioners. The decision-making process is clearly too complicated to deal with in a questionnaire survey. However, this highlights the need for further qualitative work in order to further unpick the obvious complexities of the process.
CONCLUSION
In conclusion, the vast majority (89%) of practitioners from the study area would facilitate the provision of ISODs in this case-based scenario. However, by contrast, 11% would never even consider them as a treatment option. There remains limited availability of implant treatment within primary care, with only 10% of practitioners who would consider ISODs routinely providing treatment themselves. Of the remainder, the majority would refer to a colleague in primary care. Several significant associations between demographics and practitioner behaviour were identifi ed in bivariate analyses but in a logistical model, practitioners who were male and working in a practice where a framework for the provision of implants already exists were most likely to facilitate and provide an implant-supported mandibular overdenture within primary care. the majority should discuss implants as a treatment option, regardless of their personal working context or any assumptions they make with regard to the patient's ability to fi nance their treatment. 15 Although 11% would not even consider implants and the nature and extent of any subsequent discussions are unknown, it is encouraging that in this study all of the practitioners considering ISODs said they would subsequently discuss them with the patients.
Despite the vast majority of practitioners facilitating ISOD provision, most practitioners would never deliver any of the treatment themselves and only 10% would always deliver at least some of the treatment themselves. This questionnaire did not elucidate which aspects of implant provision practitioners anticipated delivering. It is possible that poor access to implant placement opportunities and training opportunities may also deter practitioners from undertaking the nonsurgical restorative procedures. Previous studies of other healthcare professionals (Australasian emergency physicians) have demonstrated an increased confi dence in surgical skills in male practitioners. 16 In this case-based scenario, males were more likely to deliver any aspects of treatment and this may be linked to an increased confi dence in their surgical skills base and so openness to some surgical involvement. Males are more likely to be practice owners 17 so investment in practice equipment and facilities is therefore more likely to be in their control. Market research data suggests that the consumers who are currently adopting new technologies are also more likely to be male 18 and this may partly explain an increased engagement of the men in this study with new technologies and equipment.
In this sample, for the scenario given, practitioners reported that they would be more inclined to refer (privately) within primary care rather than into secondary care (for NHS-funded treatment). A previous study in a similar geographical area 19 also reported low levels of secondary care referral for implant treatment and suggested that this might be due to an awareness of strict protocols for patient acceptance within the secondary care environment and a lack of clarity regarding referral to secondary care in general.
